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CIRCUIT ARRANGEMENT 

Cross Reference to Related Application 

This application is a continuation of copending International 
5 Application No. PCT/DE02/00717 filed February 27, 2002 and claiming a priority 
date of February 27, 2001, which designates the United States. 

Technical Field of the Invention 

The invention relates to a circuit arrangement having a parallel circuit 
comprising a plurality of half bridges. 

10 Background of the Invention 

In such a circuit arrangement, first transistors are connected in parallel 
between a ground terminal and an output terminal, while second transistors are 
connected in parallel between the output terminal and a voltage terminal. In each case, 
a first transistor and a second transistor form a half bridge. The half bridges are 

1 5 therefore connected in parallel between the ground terminal and voltage terminal. 

The fabrication of circuit arrangements in hybrid technology is known. 
To this end, chips having semi-conductor devices without chip packaging are 
electrically contacted and mounted directly on a ceramic carrier, in which conducting 
paths are arranged. Further electrical lines for the chip are created via bonding 
20 connections. 

The aim is to produce circuit arrangements with increasingly smaller 
space requirements, while making sure that bonding connections are not too long, so 
that their electrical resistance remains at a low level. 
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Summary of the Invention 

The object of the invention is to specify a circuit arrangement having a 
parallel circuit comprising a plurality of half bridges, which has lower space 
requirements and shorter bonding connections compared to the state of the art. 

5 The object is achieved by means of a circuit arrangement having the 

following features: first chips of the circuit arrangement each contain a transistor and 
are arranged along a first axis on a first metallic body in a side-by-side and interspaced 
maimer. The first chips are electrically connected to the first body. Second chips of the 
circuit arrangement each contain a transistor and are arranged along a second axis 

10 parallel to the first axis on a second metallic body in a side-by-side and interspaced 
manner. The second chips are electrically connected to the second body. The second 
chips, with regard to a third axis perpendicular to the first axis, are each arranged 
opposite an area of the first body, which is located between adjacent first chips. The 
second chips are each electrically connected to the corresponding opposite area of the 

15 first body via at least one bonding connection. The first chips, with regard to the third 
axis, are each arranged opposite an area of the second body, which is located between 
adjacent second chips. A third metallic body is arranged on the second body so that it 
is electrically insulated and has projections, each of which is arranged on one of the 
areas of the second body. The first chips are each electrically connected to the 

20 opposite projection of the third body via at least one bonding connection. 

The first and second chips can be connected to an output terminal via 
the first body. The second chips can be connected to a voltage terminal via the second 
body. The first chips can be connected to a ground terminal via the third body. In each 
case, a first chip and a second chip form a half bridge. The half bridges are connected 
25 in parallel between the third body and second body. 

The circuit arrangement has low space requirements thanks to the 
stacked arrangement of the second body and third body and to the fact that the chips 
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are mounted on the bodies instead of next to the bodies, which act as electrical lines. 
The arrangement of the second chips offset against the first chips makes it possible to 
have very short bonding connections between the first body and second chips. At the 
same time, the projections of the third body make it possible to have very short 
5 bonding connections between the first chips and the third body. 

Because of their short length, the bonding connections are not sensitive 
to vibrations, which means that the circuit arrangement is particularly suitable for 
mounting in a vibrating device, e.g. a starter generator of a vehicle. Also due to the 
short length of the bonding connections, only a few bonding connections are required 
10 to connect a chip to a body even for high currents, as shorter bonding connections 
have a lower electrical resistance. The fact that fewer bonding connections are needed 
helps reduce the amount of space required by the circuit arrangement. 

For particularly high currents, it is advantageous to mount the first 
chips without packaging directly on the first body in such a way that an electrical 

15 contact between the first chips and first body is created. The electrical connection 
between the first chips and first body is thus achieved in that the first chips are 
mounted directly adjacent to the first body. No additional conducting paths or wires 
are needed, which would lead to an increase in electrical resistance. The bodies also 
act as an electrical line and as carriers. The bodies have a clearly larger cross-section 

20 perpendicular to the direction of current than conventional conducting paths arranged 
in an insulating carrier and are therefore suitable for very high currents. 

The circuit arrangement has for example a first control line, which runs 
parallel to the first axis and is connected to the first chips via bonding connections. A 
second control line may be provided, which runs parallel to the first axis and is 
25 connected to the second chips via bonding connections. The gate electrodes of the 
transistors in the chips can be loaded with voltage via the control lines, thus enabling 
the transistors to be controlled. 
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The first body and second body can be in the form of patterned boards. 
For example, the first body can be in the form of a bar and the second body can be in 
the form of a rectangle. 

The first chips are arranged along one edge of the body, which runs 
parallel to the first axis. The second chips are arranged along one edge of the second 
body, which runs parallel to the first axis. The edge of the first body and the edge of 
the second body are arranged side by side as close as possible to each other while 
ensuring that they are electrically insulated from each other, to reduce space 
requirements. 

Brief Description of the Drawings 

An exemplary embodiment of the invention is described in more detail 
below using the figures. 

Figure 1 shows the circuit diagram of a circuit arrangement having first chips, 
second chips, a ground terminal, an output terminal and a voltage 
terminal. 

Figure 2 shows a three-dimensional view of the circuit arrangement, in which 
the first chips, second chips, bonding connections, a first body, a 
second body, a third body, a first control line and a second control line 
can be seen. 

Detailed Description of the Preferred Embodiments 

A circuit arrangement is provided in the exemplary embodiment, which 
shows a parallel circuit comprising half bridges. 

First chips CI of the circuit arrangement are mounted along a first axis 
Al without packaging directly on a first metallic body Kl, which is in the form of a 
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bar and is essentially made out of copper (see Figure 2). The first chips CI each have a 
transistor. The first chips CI are arranged on the first body Kl in such a way that first 
source/drain areas of the first chips CI are electrically connected to the first body Kl. 

The first body Kl is approx. 2 mm thick and approx. 12 mm wide. The 
5 first chips CI are approx. 10 mm long and are spaced approx. 12 mm apart from each 
other. 

A first control line SL1 in the form of a bar is arranged on the first 
body Kl and electrically insulated from the first body Kl. Gate electrodes of the 
transistors in the first chips CI are electrically connected to the first control line SL1 
10 via bonding connections (see Figure 2). 

The circuit arrangement has second chips C2, which are arranged in the 
same way as the first chips CI and are mounted along a second axis A2 without 
packaging parallel to the first axis Al directly on a second metallic body K2 in such a 
way that the first source/drain areas of the transistors in the second chips C2 are 
15 electrically connected to the second body K2. The second body K2 is essentially made 
of copper and is in the form of a rectangle. 

The second body K2 and the first body Kl are arranged side by side. 
The second chips C2 are arranged along one edge of the second body K2, which is 
located opposite the first body Kl and runs parallel to the first body Kl (see Figure 2). 
20 The second chips C2, with regard to a third axis A3 perpendicular to the first axis Al, 
are each arranged opposite an area of the first body Kl, which is located between 
adjacent first chips CI. The second chips C2 are therefore offset diagonally to the first 
chips CI. 

Second source/drain areas of the second chips C2 are connected to the 
25 corresponding opposite areas of the first body Kl via bonding connections B. 
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A third metallic body K3, which is essentially made of copper, is 
arranged on the second body K2 so that it is electrically insulated and comprises 
projections V, each of which being arranged on one of the areas of the second body 
K2, which are located between adjacent second chips C2. The third body K3 therefore 
5 has a crenellated outer edge (see Figure 2). 

Second source/drain areas of the transistors in the first chips CI are 
connected to the projections V of the third body K3 via bonding connections B. 

A second control line SL2 in the form of a bar is arranged on the third 
body K3 so that it is electrically insulated and runs parallel to the first axis Al. Gate 
10 electrodes of the transistors in the second chips C2 are connected to the second control 
line SL2 via bonding connections B. 

All bonding connections B are a maximum of 12 mm long. The second 
source/drain areas of the transistors in chips CI, C2 are each contacted via two 
bonding connections B. 

15 The first body Kl is connected to an output terminal AA. The second 

body K2 is connected to a voltage terminal SP, which is loaded with approx. 36 volts. 
The third body K3 is connected to a ground terminal GA, which is loaded with zero 
volts. 

In each case, a first chip CI and a second chip C2 form a half bridge in 
20 the circuit arrangement. The second chips C2 connected in parallel form a highside 
drive, while the first chips connected in parallel form a lowside drive. 
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